
6/22/23, 1:16 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1656246262&eid=2-s2.0-85149233146&sort=&clickedL… 1/4

Documents

Aabid, A.a , Ibrahim, Y.E.a , Hrairi, M.b , Ali, J.S.M.b

Optimization of Structural Damage Repair with Single and Double-Sided Composite Patches through the Finite
Element Analysis and Taguchi Method
(2023) Materials, 16 (4), art. no. 1581, . 

DOI: 10.3390/ma16041581

a Department of Engineering Management, College of Engineering, Prince Sultan University, P.O. Box 66833, Riyadh,
11586, Saudi Arabia
b Department of Mechanical and Aerospace Engineering, Faculty of Engineering, International Islamic University Malaysia,
P.O. Box 10, Kuala Lumpur, 50728, Malaysia

Abstract
Over the last four decades, numerous studies have been conducted on the use of bonded composite repairs for aircraft
structures. These studies have explored the repair of damaged plates through experimental, numerical, and analytical
methods and have found that bonded composite repairs are effective in controlling crack damage propagation in thin plates.
The use of double-sided composite repairs has been found to improve repair performance within certain limits. This study
focuses on these limits and optimizes double-sided composite repairs by varying adhesive bond and composite patch
parameters. The optimization process begins with a finite element analysis to determine the stress intensity factor (SIF) for
various variables and levels, followed by the application of the Taguchi method to find the optimal combination of
parameters for maximizing the normalized SIF. In conclusion, we successfully determined the stress intensity factor (SIF) for
various variations and normalized it for optimization. An optimization study was then performed using the Taguchi design
and the results were analyzed. Our findings demonstrate the repair performance of bonded composite patches using a cost-
effective and energy-efficient approach. © 2023 by the authors.
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